Analysis of modified apolipoprotein B-100 structures formed in oxidized low-density lipoprotein using LC-MS/MS.
Oxidatively modified low-density lipoprotein (oxLDL) is one of the major factors involved in the development of atherosclerosis. Because of the insolubility of apolipoprotein B-100 (apoB-100) and the heterogeneous nature of oxidative modification, modified structures of apoB-100 in oxLDL are poorly understood. We applied an on-Membrane sample preparation procedure for LC-MS/MS analysis of apoB-100 proteins in native and modified low-density lipoprotein (LDL) samples to eliminate lipid components in the LDLs followed by collection of tryptic digests of apoB-100. Compared with a commonly used in-gel digestion protocol, the sample preparation procedure using PVDF membrane greatly increased the recovery of tryptic peptides and resulted in improved sequence coverage in the final analysis, which lead to the identification of modified amino acid residues in copper-induced oxLDL. A histidine residue modified by 4-hydroxynonenal, a major lipid peroxidation product, as well as oxidized histidine and tryptophan residues were detected. LC-MS/MS in combination with the on-Membrane sample preparation procedure is a useful method to analyze highly hydrophobic proteins such as apoB-100.